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PREFACE AND ACKNOWLEDGMENT 


The Water Resources Survey, first sponsored in February, 1936, 
by the State Planning Commission and later jointly by the Commission 
and the Colorado Water Conservation Board, has compiled basic data 
which are being used to prepare a master report on the water re- 
sources of Colorado. 


The work has been carried on with the aid of a Works Progress 
Administration Project under the direction of competent engineers and 
the general supervision of the Planning Commission, the Water Con- 
Servation Board and the State Engineer. 


Basic data, too voluminous to be included in the master report, 
are published in the form of appendices as follows: 


Appendix No. 
Appendix No. 
Appendix Noe 
Appendix No. 
Appendix No. 


Climatological Data of Colorado. 

- Data on Stream Gaging Stations of Colorado. 
Stream Flow Data of Colorado. 1 

- Canal Diversion Data of Colorado. 

- Statistics of Irrigated Crops. 


Wnt Wn 
t 


This appendix consists of stream flow data taken from the 
official records on file in the office of the State Engineer, from 
Water Supply Papers and records of the United States Geological 
Survey and from records of the Denver Board of Water Commissioners. 
The co-operation and assistance of each of these organizations, 
is appreciated and gratefully acknowledged. 


Special acknowledgment is due Mre Le T. Burgess, Chief Hydro- 
grapher of the State Engineer's office, for his assistance in 
reconciling differences in published records. 


Colorado State Planning Commission 
Water Conservation Board 
State Engineer 
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Platte above Tumbling Creek 
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SOUTH PLATTE RIVER BASIN, continued. 
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SOUTH PLATTE RIVER BASIN, continued 
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ARKANSAS RIVER BASIN, continued 


A-11 
A-11A 
A-11B 
A~11C 
A-11D 
A-11E 
A-11F 
A~11G 
A-12 
A~12A 
A-12B 
ene 
A-13A 
A-13B 
A-1h 
A-15 
A-16 
A-17 
A~17A 
A-17B 
A-17C 
A-18 
A-19 
A=20 
A-21 
A-22 
A-23 
A-23} 
A-2h, 
A~2hA 
A-2),B 
A-25 
A-25A 
A~25B 
A-25C 
A~25D 
A-258 
A-254 
A-26 
A-26A 
A-26} 
A-268 
A-26C 
A-26D 
A-26E 
A-26F 
A-27 
A-27A 
A-28 
A-28A 


Cottonwood Creek below Hot Springs 
South Fork Cottonwood Creek near Buena Vista 
Middle Fork Cottonwood Creek near Buene Vista 
North Fork Cottonwood Creek near Buena Vista 
Chalk Creek (Upper Station) at St. Elmo 
Chalk Creek (Lower Station) near St. Elmo 
Chalk Creek near Buena Vista 
South Fork Arkansas River at Poncha Springs 
South Fork Arkansas River near Salida 
Poncha Creek at FPoncha Springs 
Texas Creek at Mouth 
Grape Creek near Westcliffe 
Grape Creek at Mouth near Canon City 
Oil or Fourmile Creek near Canon City 
West Beaver Creek near Victor 
Boehmer Creek near Pikes Feak 
Little Beaver near Pikes Peak 
Sackett Creek near Pikes Peak 
Fountain River at Manitou 
Fountain River at Colorado Springs 
Fountain River at Pueblo 
Lion Creek near Halfway 
Sheep Creek near Halfway 
South Ruxton Creek near Halfway 
Cabin Creek near Halfway 
Southerland Creek near Manitou 
Bear Creek near Colorado Springs 
St. Charles River near San Isabel 
St. Charles River at Burnt Mill 
St. Charles River at Mouth 
Greenhorn Creek at Rye 
Huerfano River at Manzanares Crossing 
Huerfano River at Malachite 
Huerfano River at Badito 
Huerfano River at Huerfano 
Huerfano River near Undercliffe 
Huerfano River at Mouth 
Cucharas River at Boyd's Ranch near La Veta 
Cucharas River near La Veta - 
Cucharas River at Walsenburg 
Apishapa River at Aguilar 
Apishapa River at Mouth 
Timpas Creek at Catlin Syphon 
Timpas Creek at Mouth 
Crooked Creek at Mouth 
Catlin Canal waste at Timpas Creek 
Purgatoire River at Trinidad 
Purgatoire River near Alfalfa 
Purgatoire River at Nine Mile Dam 
Purgatoire River at J. J, Ranch 


133 & 


148 & 


A-29 
A-30 

A-30A 
A-30B 
A~ 30C 
A-~30D 
A~30E 
A-30F 
A- 30G 
A-30H 
A-301 
A-31 

A-32 


Index - Volume 1,( continued) 


Furgatoirre River at Highland Dam 
Purgetoire Kiver at Mouth 


Pages 


Nortn Fork Purgatcire River at Trinidad Water Works 


Brown Ureek at Trinidad Water Works 
Cherry Creex at Trinidad Water Works 
Whiskey Creek at Triniced Water Works 
Middie Fork Prurgatoire River at Vigil 
South Fork Purgetoirs River at Weston 
Big Sancy Creek at Hugo 
Big Sanay Creek near Kit Carson 
Big Spring Creek near Arena 
Wild Horse Creek at Mouth 
Holly Drain near Holly 


RIO GRANDE BASIN 


R-1 Rio Grande at 30-mile bridge 

R-2 Rio Grerds at Wason below Creede 

R-3 Rio Grande near Del Norte 

R-4 Rio Grande near Monte Vista 

R-5 Rio Grande at Aliamosa 

R-6 Rio Grande above Trinchera Creek 

R-7 Rio Grancs near Lobatos 

R-8 Clear Creek below Continental Reservoir 

R-8A Clear Creek near Creede 

R-8B Goose Creek near Wagon Wheel Gap 

R-9 South Fork of Rio Grande at South Fork 

R-10 Pinos Creek near Del Norte 

R-11 Carnero Creek near La Garita (Closed Basin) 

R-12_ La Garita Creek near La Garita (Closed Basin) 

R-12A San Francisco Creek near Del Norte 
Closed Basin in San Luis Valley 

R-12B(1) San luis Creek near Villa Grove 

R-12B(2). San luis Creek near Villa Grove 

R-13 Kercar Creek near Ville Grove 

R-13A Kerber Cresk below Villa Grove 

R-1) Saguashe Creek near Saguache 

R-15 Nerth Crestone Creek near Crestone 

R-15A South Crestone Creek near Crestone 

R-15B Willow Creek near Crestone 

R-15C Spanish Creek near Crestone 

R-i5D Cottonwood Creek near Crestone 

R-15E Deadman Creek near Crestone 

R-15F Arene Creek near Crestone 

R-15G Alamosa River at Jasper 

R-15H lamosca River near Monte Vista 

R-16 Alamosa River above Terrace Reservoir 

R-17 Alamosa River below Terrace Reservoir 


182 & 
183 & 
183 & 
183 & 
184 & 
18h & 


157 
158 
158 
159 
159 
159 
160 
160 
161 
164 
164 
161 
162 


165 
166 


168 
170 
171 
172 
172 
174 
174 
175 
175 
176 
177 
178 
179 


179 
179 
180 
180 
181 
207 
207 
208 
208 
208 
208 
18h 


185 
185 
186 
187 


svi sotatal 
avi qtoviseeh fatnontsacd yoied 
pvt . gbes-9 west 
avs gad, food moga¥ tana: Aeoek ee 
eit snot déuos de ebcasd oth to Sich Mae 
f 5) sifseo af 1000 Seon 
aay S atest besold , ; . 
(niesi beaold) piixad al tx0m Soom sine 
eet ed10K ied 1205 door ost 
te ; ‘wai 
yolie stud as’ pt ataef Honest 
evo e2iliv 1980 dee pid 086 
evorp of fiV wea voor? afd mae AS) 
evot) @lfi¥ ten deer) 4 aod 
ever) <il2¥ woled Aeea) + os et 
| - ee 


« 


- ; 1 
—? ie 

ay « oy 
1 oe 


Index - Volume I,( continued) 


RIO GRANDE BASIN, continued 
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INTRODUCTION 


HISTORICAL STATEMENT: By Me Ce Hinderlider - State GSnginser 

The first steps taken in Colorado to obtain definite information 
concerning its natural water supplies were initiated in 1881 by an 
Act of the Legislature creating the office of State Hydraulic or 
State Engineer. By this Act the State Engineor was given general 
Supervisory control over the public water supplies of the state, and 
was charged with the duty of making measurements of the flow of the 
public streams of the state and the collection of necessary data on 
stream flow and the useful purposes to which the waters from these 
streams may be placed, and with collecting all data and information 
regarding snowfall for the purpose of predicting probable run-off. 

Pursuant to these requirements the first stream gaging station 
was established on the Cache la Poudre river at mouth of canyon, 
about twelve miles west of Fort Collins, on June 20, 1881. The 
second station was established on the Big Thompson in August of the 
Same year. In 1883, Ee. S. Nettleton, then State Engineer, re-estab- 
lished the above stations and extended the work of stream gaging to 

. the Ste Vrain and other tributaries of the South Hlatte, 

The next gaging station established was on the Arkansas river at 
Pueblo in 1885. Due to shifting channel conditions this station was 
moved to a point nine miles above Pueblo and later to Canon City, at 
Which point a station has been maintained continuously to the present 
time, making the record of stream flow at that point the second 
longest in the state. 

During this time State Engineer Nettleton developed the first 


practical current meter to meet the conditions of stream flow in the 
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INTRODUCTION (continued) 


state. This was known as the Colorado meter, and was quite similar 
in principle to the modern current meter. He also devised and in- 
stalled at the Cache la Poudre River station, in 188), what was 
probably the first automatic river-stage recording instrument ever 
used in the United States, and it is believed that this record is 
the oldest continuous record in the United States. The recorder for 
a time was connected by a 12-mile wire with a recording instrument 
in the office of Prof. L. G. Carpenter in Fort Collins and this 
also constituted the first attempt at long distance recording. The 
methods devised by ir. Nettleton for obtaining the discharge of a 
stream are essentially the same as those now in general use. 

In 1888 the U. S. Geological Survey, by order of Major Powell, 
established a camp on the Rio Grande near Embudo, New Mexico, for 
the instruction of a number of employees in the principles of hydro- 
graphic investigations. This work was under the supervision of 
F. H. Newell, who later became chief hydrographer of the Geological 
Survey, and then chief engineer and director of the U. S. Reclamation 
Service. 

After much study and experimentation, the methods of stream 
gaging which had been developed by State Engineer Nettleton were 
adopted and put into practice by the hydrographic division of the 
Geological Survey. In 1889 iir. Newell established the first gaging 
Station on the Rio Grande near Del Norte, which station has been 
maintained since that date, making the record of stream flow at that 
Station the third oldest in the state, 


From 1881 to 1902 the meagre appropriations provided by the 
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INTRODUCTION (continued) 


legislatures of Colorado for stream gaging work permitted but a 


nominal expansion of this work to additional streams in the state, 
by no means in keeping with the needs of administration and the 
collection of data on the water supplies thereof. 

Following the passage of an Act by Congress authorizing an 
irrigation and hydrographic survey throughout the arid states, Con- 
gress made an appropriation in 1839 of $250,000 for such purposes. 
The possibilities of extending irrigation development in Colorado, 
where the state had already inaugurated a system of hydrographic 
investigations, offered an opportunity for co-operation between the 
Geological Survey and the state, as a result of which this work was 
enlarged. Lack of state appropriations, however, resulted in turn- 
ing over practically all stream gaging work to the Geological Survey. 
Following the passage of the Reclamation Act in 1903, practically all 
stream gaging work in the state was financed and carried on by the 
Reclamation Service, which was a branch of the Geological Survey. 
Much of this work was done in connection with its investigations of 
possible reclamation projects. 

Reductions in appropriations by Congress in 1906 for the hydro- 
graphic work made it necessary for the state to take over a large 
part of the work formerly conducted by the Geological Survey. 
Increase in appropriations by the legislature from time to time en- 
abled the State Engineer to expand the work throughout the state, 
until more than one hundred stream gaging stations were being main- 
tained, but did not permit proper maintainance and needed expansion. 

In 1933 the State Engineer entered into a co-operative agreement 


with the Geological Survey by which all state appropriations for 
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INTRODUCTION (continued 


hydrographic work were substantially matched with federal funds, 
since which date the co-operation has remained in effect. This 
co-operation has permitted a great expansion of the work throushout 
the state until'at the present time more than two hundred gaging 
stations are in operation, practically all of which are supplied 
with up-to-date automatic recorders and the standard equipment in 
use by the Geological Survey throughout the United States. 

The work is gradually being extended as funds are made avail- 
able for such purposes. At the present time about $60,000 of state 
and federal funds is being expended each year on hydrographic 
investigations in Colorado. 

In this connection co-operation is also received from the Bureau 
of Reclamation, the Corps of Engineers, Bureau of Agricultural 
Engineering, Weather Bureau and Forest Service, and the following 
municipalities, corporations and local agencies: City and County of 
Denver, Loveland, Grand Junction, Arkansas Valley Ditch Association, 
Rio Grande Water Users Association, Uncompahgre Valley Water Users 
Association, Del Norte, Terrace and Trinchera Irrigation Districts, 
Costilla Estates Development Company, Public Service Company of 
Colorado and Western Colorado Power Company. In addition, the 
State Engineer's office co-operates with the States of Nebraska, 
Kansas and New Mexico in obtaining stream flow data on certain 


interstate streams. 
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EXPLANATIO 


INTRODUCTION. (continued) 


| OF DATA 


iN 


SUMMARY: The need for accurate summary tables of all stream discharge re- 


- 


cords in Colorado has long been apparent in the field of water supply 
Studies, The Water Resources Survey has attempted to fill that need 
with two volumes of stream discharge records, designated as "Volumes 

I and II of Appendix Noe 3, Water Resources of Colorado.* Volume I 
contains recorded discharges at stream gaging stations in the North 
Platte, South Platte, Republican, Arkansas and Rio Grande River basinse 
Volume II contains the recorded discharges at stream gaging stations 

in the San Juan, Oolorado and Green River basins. 

Various studies made in the past have shown the value of even 
short-time records in water supply studies and extensions of these 
short-time records, by comparison with long-time records on streams 
having similar run-off characteristics, are ofter usede The records of 
stream discharge at all stations mentioned in various indexes and 
reports of the State Engineer, the United States Geological Survey and 
the Denver Board of Water Commissioners have been included, regardless 
of their lengthe 

Unless otherwise noted, all discharge records were copied from the 
official records on file in the office of the State Engineer of 


Colorados 


RECONCILIATION OF DATA: The compilation. of stream flow records for this 


- 


volume became somewhat complicated when differences were found in the 
published reports of the State Engineer and of the United States Geolog- 
ical Survey for some of the stations. These differences have been 
analyzed and reconciled wherever possible. Many of the differences 
resulted from "rounding off" or from the use of different numbers of 


Significant figures in the computation of the dischargese 
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INTRODUCTION (continued) 


LIMITATIONS: The longer and more complete the records, the more reliable 
are the computed figures. In using means and per cents as published 
herein, special attention should be given to the line "number of items" 
Especially for short-time records, comparisons should be made, if 
possible, with concurrent months or years at some nearby long-time 
geging station to determine the reliability of the mean discharge 
quantities. 

LISTING OF GAGING STATIONS: To facilitate comparison of monthly or annual 
discharges along any particular stream, the tables have been arranged 
with gaging stations listed in downstream order, from source to mouthe 

DEFINITION OF TERWS 
UNITS USED: Since, in the practical application of discharge records 

to water supply studies, a unit of 1,000 acre-feet is generally 
used, this unit carried to one decimal place has been adopted in 
most of the tables. Where the discharges are quite small actual 
acre-foot units have been used and so designated in the tables. 
A discharge of less than 51 acre-feet appearing in a table 
utilizing 1,000 aore-foot units, is denoted by the letter T, 
whether it be 1 or 50 acre-feet. 

"NO.ITEMS": Figures on this line at the bottom of the columns in the 
tables show the number of individual monthly records listed there- 
in. 

"MEAN" (monthly): The monthly mean, as shown, is computed for all years 
of record for that monthe 

"MEAN" (annual): The sum of the twelve monthly means. (See # below) 

"% MEAN ANNUAL": This result under each month is the per cent that each 


"mean (monthly) is of the "mean® (annual). 
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INTRODUCTION (continued) 


"ANNL.IN 2 MEAN": The right hand colum on tne sheet is the per cent 
that each full year is of the "mean annual®. It should be kept 
in mind that these figures depend directly upon the mean annual 
quantity, which quantity is influenced greatly by the period of 
record for that station. In other words, the per cents of mean 
annual of one gaging station, whose record covers only a low 
cycle of run-off, can not be compared directly with another 
station whose record covers either high cycle or average run-off 
periods. See "Limitations" on preceding page. 

STATION LOCATIONS: Volume II of Appendix Noe 3 contains an "Index wap - 
Stream Gaging Stations of Colorado," showing the locations of all 
stream gaging stations in Colorado, regardless of their length of 
record. 

The Water Resources Survey, in Appendix No. 2 "Data On Stream 
Gaging Stations of Colorado", pages 49 to 73, lists all stream gaging 
stations, and gives their last published locations by section and 
township, with other pertinent notes. 

STANDARD NOTATIONS: In presenting the data in these volumes it became 
necessary to adopt certain symbols to eliminate qualifying notes. These 
have been kept in standard form and are as follows: 

A - Approximate - Used on drainage area and altitude. 
CG ~- Computed - By the State Engineer or the U.S. Geological Surveye 
Considered better than estimated figure. 
E - Estimated - By the State Engineer or the UsSe Geological 
Survey o 

- Record availabdis for part of month. 

- Complete month estimated from partial record. 

Trace - Discharge of 50 acre-feet or less. 

- Sum of mcenthly means, Mean annual discharge if twelve monthly 

means are included, 


Used combination with (#) where less than twelve monthly 
means are includeds 
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NP-8 - Discharge of Michigan River near Walden, Colorado 
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SP-4 - Discharge of South Platte River near Lake George, Colorado 
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SP-5 - Discharge of South Platte River above Lake Cheesman, Colorado 
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Drainage Area 1,680 Square Miles 
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SP-6 - Discharge of South Platte River below Lake Cheesman, Colorado 


Altitude 6,610 Feet 


Drainage Area 1,766 Square Miles 


Unit: 1,000 Acre-Feet 
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SP-7 - Discharge of South Platte River above North Fork at South Platte, Colorado 


% MEAN 


Altitude 6,097 Feet 
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Unit: 1,000 Acre-Feet 
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SP-16 - Discharge of South Platte River at Julesburg, Colorado (Continued) 
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SP-34 - Discharge of Clear Creek near Mouth, Colorado 
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SP-36 + Discharge of North St. Vrain Creek at Longmont Dam, Colorado 
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SP-37 - Discharge of St. Vrain Creek at Lyons, Colorado 
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SP-40 - Discharge of Boulder Creek at Orodell, Colorado 
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SP-42 - Discharge of Boulder Creek at Mouth, Colorado 
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SP-4.3 -— Discharge of North Boulder Creek at Silver Lake, Colorado 


Altitude 10,100A Feet 


Drainage Area 8.7 Square Miles 


1,000 Acre-Feet 


Unit: 


ANNL.IN 


JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. ANNUAL  % MEAN 


DEC. 


1.2 


Oel 


Onl 


0.2 


-Bh~ 


7 =) 7 
—-. 
7 


uu ; _ 


_ 
_ —_= = 


: 
ia ‘ a = a 


"abirrote0 prgear “be seer web iad Anat Yo, 


a8 


ir 


00° 


c7°O O& °0 c°O °0 AY tet UB en 


Z 2 Z G q iT 3 3 y ZL swejyy on 


GeG 0°02 2°gt 
Nyon % ‘TWONNY *Idas "On¥ Laity ANAL ZYN "Udy "Uv *qaa “NV "ond * AON “00 uvak 


q Qt 
glz 
NYGn Y ‘TYONNY *1d7s "ony Pre anoar Ay "Udy “Uv "qa "NV *0gd * AON “100 UVaa 
NI‘INS 


z Bvely odBUTeIG VOOq-OLOY 29TUQ 


780g YOO 9 SpnaTI SeTTH erenbs 9° 


OpelOTOHN *puBsTIepeN veU YootN Iep[nog YyyIOW FO esaeyostq - WEt-ds 


dbetolod ,baaltebelt taen LeetD tohivot dito to-eptsdoeld - AC s-T 


> 
PY 


B ebud itis . 2oLIM exr0eupS 3.95 seth exemisxt 


t 7 a oa 01 Sn Ya 
oyss « £66 
bbe on 

O. 


ee ee 


obateiod ,teertD Lenibiad evode at e70 tebiueh efhpik lo 65 


| eed POL,& shus is te ; _ Sell exsupe £5 sasatatg 


° 
er ertt yt Q ox ‘ “% : t 
v iI Thad cones Les * ae 
Stes _ a 24 ees a tence ean tings ae 


are eee Se 


SP-45 - Discharge of Middle Boulder Creek at Nederland, Colorado 
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SP-47 - Discharge of South Boulder Creek at Eldorado Springs, Colorada 
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(Continued) 


SP-\7 - Discharge of South Boulder Creek at Hldorado Springs, Colorado 
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Prior to 1909 known as South Boulder Creek near Marshall. 
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SP-4.9 - Discharge of Big Thompson River below power-house near Drake, Colorado 
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Note; 1917-1926 - At site 3 miles upstream; records equivalent. 
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SP-52 - Discharge of Big Thompson River at liouth, Colorado 
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(Continued) 


SP-53 - Discharge of Cache La Poudre River at Canon ilouth, Colorado 
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SP-53 - Discharge of Cache La Poudre River at Canon Mouth, Colorado (Continued) 
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SP-54 - Discharge of Cache La Poudre River near Mouth, Colorado 
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A-8 - Discharge of Arkansas River at Lamar, Colorado 


Altitude 


Drainage Area 19,800 Square Miles 
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A-8A - Discharge of Arkansas River near Granada, Colorado 
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4-9 - Discharge of Arkansas River at Holly, Colorado 
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A-27 - Discharge of Purgatoire River at Trinidad, Colorado (Continued) 


Drainage Area 742 Square Miles Altitude 


1,000 Acre-Feet 
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A-28 ~- Discharge of Furgatoire River at Nine ijile Dam, Colorado 
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A-32 - Discharge of Holly Drain. near Holly, Colorado 


Altitude 


Drainage Area Square Miles 


1,000 Acre-Feet 
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TABLES OF MONTHLY DISCHARGES 


io Grande Basin. 


Rio Grande, Tributaries 
and 
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Stations in Downstream Order 
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R-1 = Discharge of Rio Grande at Thirty-Mile Bridge, Colarado 


Aititude 


Drainage Area 163 Square Miles 


Unit: 1,000 Acre-Feet 
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